The d-ary back-to-back tree of height k, BBT k d , consists of two complete d-ary trees of height k the leaves of which are identi ed. For a proper coloring of the edges of BBT k d with c d + 1 colors, we consider periodic gossiping, i.e. full-duplex all-to-all broadcasting in the 1-port model where communication is made on a link of color i at any time (round) i mod c. We present a coloring for which this process nishes within k periods, where a period is the collection of c consecutive rounds. We prove that this is optimal for c = d + 1.
Introduction
We repeat the following ideas and notations from 7]: A proper coloring of the edges of a graph is an assignment of one color to each edge such that no vertex is incident to two edges of the same color. For a given simple and connected graph G = (V; E) and a proper coloring ' of the edges of G with c colors, let a call be made between the vertices x; y 2 V in a certain round (time-step) t (t = 1; 2; 3; : : : ) i fx; yg 2 E and t '(x; y) mod c. Note that any vertex takes part in at most one call per round, since adjacent edges must have di erent colors, and that the edges are used periodically for doing a call. During such a call, let the participating vertices exchange bidirectionally all information they have learned before. (We assume in particular that every round is physically long enough to allow this no matter how many items have to be sent and received.) If before round 1, every vertex of G generates one item of information, after a certain number of rounds, T (G; '), eventually every vertex knows all those items. This process is known as gossiping, and we are interested in the periodic gossip time P GT (G; ; sc, the latter parameter counts the number of periods until gossiping in G under the coloring ' is completed. Finally, for a given graph G with edgechromatic number not exceeding c, the c-periodic gossip time is P GT c (G) = min ' P GT (G; ') where the minimum is taken over all proper colorings of the edges of G with c colors, i.e. for determining P GT c (G), we must construct colorings which are optimal for periodic gossiping. The periodic usage of the edges is known also as tra c-light scheduling 6]. Although this might not be the best possible gossip scheme in general, it has two essential advantages: 1. It is locally determined in the sense that every vertex knows from the coloring when to call which neighbor. 2. It is also applicable in the more general situation when in di erent vertices, information is generated at di erent times. For an item of information generated before round t, the scheme ensures that it will be disseminated to every vertex of the graph within the next P GT (G; ') periods, i.e. not later than in round c ( t c + P GT (G; ')). For surveys on gossiping in general, we refer the reader to 3, 10, 8], 4], and to 2] where the term full-duplex 1-port all-to-all-broadcasting is used. Periodic gossiping was introduced in 9] where results on the number of rounds for paths, trees, cycles, and some grids were given. Trees were studied more extensively in 7], but still we do not know optimal colorings or P GT c (T) for an arbitrarily choosen tree T .
While we prepared this paper, the interesting article 5] has been written. Here a generalization called systolic dissemination of information is introduced, in which to every edge a subset of colors is assigned such that adjacent edges receive disjoint subsets. This means that a channel can be used several times per period. For the minimum number of rounds in this more powerful model, new results for complete d-ary trees are proved. Moreover, the authors study the case of one-way communication, in particular, doubly directed paths and trees.
In the present paper, we deal with the d-ary back-to-back tree of height k, As it will be proved in Section 3, this is optimal for c = d + 1.
Throughout the paper, for a graph G, we use x 2 G for refering to the vertex x, and x; y for refering to the edge fx; yg. For any x 2 D n f g, letx denote the father of x, e.g. the uniquely determined vertex of length jxj ? 1 which is adjacent to x. Clearly, we can obtainx by omitting the last letter from x. Analogously, let c +x = +x and c ?x = ?x be the fathers in the backto-back tree. Moreover, for colors i; j 2 f1; : : : ; cg, let i j denote the color (i + j ? 1 mod c) + 1. Finally, given a graph G with a proper edge-coloring Figure 1 : The 4-ary back-to-back tree of height 2 We have to show now that the right hand side of this inequality is at most equal to l. Case 1: l 3. The statement for pgt(?x; +x) can be proved analogously.
Proof: For k = 1, it is easy to see in Fig. 2 Proof: Let k = 2l ? 1, l 1. We use induction over l whereby for l = 1, the assertion obviously holds. Let ' be any coloring of BBT Applying the induction hypothesis to BBT (xi) (which has height 2l ? 1) together with the coloring induced on it by ', we know that there is a vertex v with pgt(v; +xi) l and pgt(v; ?xi) l. Clearly, information from v to + or ? must be routed along a certain path, P , through +xi or ?xi. This requires an additional period because we see an additional descent: for P = v; : : : ; +xi; +x; + , at +xi if '(+x; +xi) = 1 or, otherwise, at +x because ' 
